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Marshall Space Flight Center
ISS Platform
• In-space Fab & Repair 
Plastics Demonstration 
via 3D Printing in Zero-G
• Qualification/Inspection 
of On-orbit Parts using 
Optical Scanner
• Printable SmallSat 
Technologies
• On-orbit Plastic 
Feedstock Recycling 
Demonstration
































Marshall Space Flight Center
NASA In‐space Manufacturing 
Technology Development Vision
• POC 3D Print: 
First Plastic 
Printer on ISS 
Tech Demo 
• NIAC Contour 
Crafting
• NIAC Printable 
Spacecraft
• Small Sat in a 
Day
• NRC Study
• Center In-house 















• Integrated Facility 
Systems for 
stronger types of 
extrusion materials 
for multiple uses 












• Provision some   
feedstock
• Evolve to utilizing 
in situ materials 
(natural resources, 
synthetic biology)
• Product: Ability to 
produce multiple 
spares, parts, tools, 
etc. “living off the 
land”





• Utilize in situ 
resources for 
feedstock 
• Build various items 
from multiple types 
of materials (metal, 
plastic, composite, 
ceramic, etc.) 
• Product: Fab Lab 
providing self-
sustainment  at 
remote destination











Ground & Parabolic 
centric:
• Multiple FDM Zero-




































All dates and plans beyond 2014 are notional and do not imply planned investments











Additive Manufacturing (AM) or 3D Printing (3DP) is the method of building parts layer-
by-layer. Melt deposition fabrication builds the object out of plastic deposited by a wire-
feed via the extruder head. The parts are ‘printed’ from 3D CAD drawings loaded on the 
printer or uplinked from Earth.
Melt deposition modeling:
1 - nozzle ejecting molten plastic
2 - deposited material (modeled part)
3 - controlled movable table




































Dimensions 33 cm x 30 cm x 36 cm
Print Volume 6 cm x 12 cm x 6 cm
Mass 20 kg (w/out packing 
material or spares)
Est. Accuracy 95 %
Resolution .35 mm
Maximum Power 176W (draw from MSG)
Software MIS SliceR























Marshall Space Flight Center
3D Print
8
Computer Aided Design (CAD) 
model of the 3D Print printer and 
electronics box in the MSG
3D Print Flight Unit within the MSG 
Engineering Unit at MSFC printing the final 
set of parts prior to launch
Testing of Print Tray removal inside MSG Engineering Unit at MSFC
























































Marshall Space Flight Center
Related Projects
• 3D Printed Toolbox – flight qualified Ultem








































































Marshall Space Flight Center
BACKUP
13









































































Public interest and response to 3D Printing in space has been phenomenal. In just the last 
year, more than 300 media articles and interviews specifically related to this project have 
been published nationally. Below is a sampling of some recent publications.
